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<OHf Oz Jll 4*im30H f O2 ®1 SOJg^NptOia 

SI 5(r)tm^^X\ #^^aHf O2 ;iiOJtaiI$<^ 

[00 5 3] i:C:^.-C\ BU^coidtc. i^Un^'S^l 
0±l;mi«7)Hf O2 SI 2 2rCVD&tcJ;'31t«L7t: 

mAX'ii. -f&mzm^tix\^hXoi,z. mi<?5Hfo 

2 SI 2«Tifflt-H f S i,OySl 3*^'igfi£$iUt. 
mi^OHf O2 SI 2. |g2<5DHf O2 SI 4X1/^3 

<OHf O2 SI SSrCVD&fcriOjt^LTJtaLTtJ© 

^ItfOHf O2SI 2tfOT{i!ltC«,^£l<Jt:Hf S i, 

0,S1 6*^Jgfi£§n«.c:i:*«fJBJL3t. la!oTs 121 
( b ) 2SWX ( c ) lc*-rxST'3S<OH f ©2 SSr^ 

-fklKl lt:ittX. Hf Si,0,Sl6, HKOHfO 
2 SI 2. m2<r)HfOi SI 4ai/m 3c0HfO2 s 
1 5*iJi|I<XSSSiX3t4S<8jt*^'5fetTV^^. CK04S 

[00 54] ZZX\ Hf S i.OySl 6{i, ±St^ 

I) 3s<oH f 02 m^mm^fihtii/i,zmAamzm^^ 

ii.tzi,(/)t^thti&, m^^mt^k. HfSi.O,S 
1 ^ItfDHf Oz SI 2<OltffiB$^T-5g{£$il7t 
Hf S i,OySl 3*^ ||2<7)Hf O2 SI 4S.I/II3 
<0H f Oi SI 5c01ta^^t-fi£*L/^i)ir>t#i. ^>ix 
S. {IL. Hf S i,0,Sl 3*»<9Hf S i,0,Sl 6 
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■^ii. ±k LTm2<0HfOj Sl4&Vm30HfO 
2 SI 5C0tmj^J^I'Z^ttli,</iX'S>i>. iJt, Hf S 

1 , 0,S<^ J: 9 ^Sr^Mv- U ir- hS<0?g«SfiU4BB^>*> 

T'{4^V^*<. Hf O2 S<?5®^^tCSiEa*«H f O2 S 

'i'imSrti>zkizX*)i^O=»'mLk<^X'^m^ 
100 55 J a^fcr, 01 (d) tc^idfc. MS;y 

xnm^'pi,zi5\.'^xmm7 5 o'c<oiaeTT-i'i;3>' 
SRI otcitLrr--;p (OT. 3c^^i^^iiaai:SJt- 

S:3 0»-|3?T5rvv -eixfe: J: »)«-H f O2 m<Dl^ 

ztnzji*)Mosmmi)<^-tt, ^<r>m. m^n 

Jl-mi 7%:^-<^->{tthZkizj;:*)ir-hWI&i:m& 

Lfcik. my-hmm<Dmmi,z'*r^ K'^^t-zp^tj^^ 

[00561 i: c: -5>T\ H 1 <0||JfiJ^®t'{i, mfj^^OJ: 
dt:. Hf02 SOltflKaKfcUTS lOX:, 4 10"C 
S.t^5 2 5°Cc03a!)a«0iaK5rfflV>SC:i:lcJ:-o-C, 3 
SiO^^SHf O2 S. :ft#:WfcU4mi<!0Hf O2 SI 

2, m2<7)Hf O2 S14ai^m30Hf O2 SI 5Sr 
J^^LTt. Z(r)k^. itSiaSA^fi^^Hf O2 StiifJt 

*fi|£Wlc«4. 01(c) {C^-rj:dfc. 3S<7)H 
f O2 SSraiMJgricL/c^^'CJi, JtSi2W«iaT'Jg«S 
iXtimicOHfOi SI 2tCi3»tS^*SSSI^l 2a|5| 

m$ix^m2<7)Hf O2 S14at^lR3<?)Hf O2 S 

1 SCO-eit^'iXtcfcJt-i., ^^H^aSt^ 1 4 a |Sl±<OSPi 

[00 57] kz^n'. smeo^'m^HfOi m^mwL 

Ltzmz$c^i\:mmi:'^*j: o k , «-^SftH f O2 s 

ltaffiJK*''<KviHf Oj S(ii:. ^af4#l«l±<50ra 
1 c7)|IJS?B.^T-<i:. H 1 ( d ) iZwrrX o SSC^ 

jaaici-^t. «-^^SHf 02 scfc<t-&iKa«i#isi 

ffiiat'J^^^ixJtll l<?DHf02 S12 CfcftS^^a 
S*l 2a|^±<7)ia|iS«^^Sfc::^|!<^roTv^S. - 

iteWSffiT'JgfiSi$il^cll2 COH f O2 S 1 4 

SI3<?DHf Oi SI 5<?D-S-ixmfc:fcttS« 

14a |5l±«7)P^^2ai^^^B^Bf4* 15a ll±<73S^CO 

[00581 02(4, SI (a) ~ (d) fcSrtlSKO 

i^lrhigh-kiK (*#:6^{::t4H f S i , 0,S 1 6 . H 1 OH 
f O2 SI 2s ll2<0Hf O2 Sl4S.t;^ll3<0Hf O 



■. ■ 



!(8) 003-179051 (P2003-179051A> 



2 mi 5<ommmm) ^r^-t^Mos^^^^'^^eoi- 
X. mmivox (=y-hmjEvg -rafflmEvth) 

6. tJt. I22(C±JV^T, 111 <0ia6Jg®<0high-k]KS' 

0 . immt Lxmtims ( a ) — ( d > iz^m^ 
0>i - vimaLimWiX^Lx^^h, ^KomMmm 

0«) <7)high-kKt::fc*tSEOTt-e-tifc-&*>-frTVki,. 
1 0 0 5 9 J 02 tcS^-r J: p tc. |IM09Ti#^iX3t I - 

[00 6 01 ■r^ip*>, M 1 <OllJfiJg»tC J: -& i: . high 

^JSb^bJI (O^ OHliOHf ©2 «1 2, ||2<55Hf O 
2 ®1 4ai^|g3<0Hf Oifll 5 ) Sr^fShigh-klK 

high-kji^ffi^-f-s^^^SH f 02 m<^^^Bn^n± 
ffmrn^rumh. -^-ittcio^-^^SHf 02 stoisa 

2 SO^^B^fii* 1 2 a , 1 4 a&l^l 5 a»±, H f S 
i.OySl 6i:lll«0Hf O2 ®1 2k<D^Mb 1 , H 
l£7)Hf02 mi2.tm2cr>HfOi «14i:C0^®b 
2. at^||2cOHf Oj Si 4fcll30Hf O, SIS 

<01iai:5rS'J-^'>''?-^3&*. Hf Si,Oy«16. Ill 
<0H f O2 jf 1 2 . II20H f Oz Ji 1 4&r/m3<Oli 

=5rV^. -r^r^pt*. high-kMc^W^t LXMi-iiH f O2 

t^ifi him tX #i^S««fil«*Sii?r?^B£-tS i: fe: 

lZtt:m±X'^t,^cot:ib^ i^SBttt^ffiii^chigh 

[006 11 *7t, micrmtmmizxhb. ^jsah 

f O2 Ji«Offl;Hi3t^i^-rShigh-k|lc7)K^14ii^NB^BK 
high-kJKi:ifc-^T®fl.-rv^S. ^ISb^bH f 

02S<0«JltS3t^*-rShigh-kM»4v ttSilf*^;?^^: 



m^&jmmcomM-tmtit^X V-i^9,^z::kmz^m 
ii6<>{Ctm^WlCt>^@^high-ky- h^mtr^v 

100621 iJt. l|l«OiafeJg®t:J:«.i:. HKOH 
f Oj ill 2. l|2<?DHf O2 «1 43.1^11 3 cOHfO 

##Mb^bH f 02 a+tctjtts !;-:?'^'?;^<oKa$:5iii 

[ 0 0 6 3 1 m 1 <0m^miZi5\,'^X . hi^ky- 
<r>imi&Sl.k LX3 1 ox:, 4 1 O'CRX/5 2 5X:<03 

fflscoas^fflv^Tt. m^^mt^b, Hf 02 Ji<7)jt« 

(iHf02 m(r)tm^S.^'J'"'^<bi>l^^WttZb 
liZX'O, mj£(^Mi^m>;ibi<X'^h. fib, ^s&m 

?riillC#SJt*^*C«« Hf O2 S<0«l»iaSS- 2 IfilJ.il 

^#^-r^iHr> *siJft?g®<oJ: d tc. Hf 02 ®<?5ita 

iaSSr2ll]^-rSC:i:*^'if^LV^. Hf O2 S 

[00 64 1 ttz. mi(^mmmi>z}i\,^x. Hfo^ 

"yrJ'ffi^cOPVD^^fflV^TJ^fiKLTt J:V%. {ML. P 
VD&S:ffll^7t%^s tta^^OHfOj mizmfi,^ 
m^aiteommiC V D SSrfflv ^fci^^i: Jf^T^'hS 

[ 0 0 6 5 1 iit. n 1 conifejgfiKciiir^-r , y- h« 

i: 'Sr^^l^m^co^iRif^k^ai: LT H f O2 S: 
•^y-f HSL<<ir;US-'>i>.^<03S67C^ (3ASe7C 
^tf04fiOT;3g2r-^tffl!l<Oifemgr^b?^2rfflt^Tt>J:<*^. M 
fi^RJfZrOz . A l203X{SLa2 03^5:fflV> 

r , fea«i^*cf:a^t=^:s i o izmm^tifzmL(^0' 
m^BMi^-r^ y- h m^^'S:mm-i> zbizx-oxi> 

[00661 ttz. mi (r>mtmMi,zi5\,^x , "XBU^ 
?:^-rh^mmimjSki:y-hf&mmb Lxm^.^^fcuo 

^^tim f:>ith:iblimotX'h^j:\\ 

[00671 {m2ff)mnmm) ot, *^Ba«7)ii2«o 

^JB-^!i^-*^*<03Jimjt<7)Jg^5ih LT^JRS! 
'ft%5:fflV^;tMOSFETS:0iJi: U-C0®Sr#ML^:** 



1 
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[0068103 (a) — (d) {±:*:^bJ<^S2c7)|IM 
[00691 ^-r. 03 (a) (C^-Tidfc:. i^Uni^ 

tcfcV^Tfi^i.tf 7 0 OroiSjKTTi^'J a>SS2 Ofc: 
*ttT2 0f^ra«0«W!!M5:fif^r-5T. i^U3>S«20 
±tC, JI$ 1 nmSJgJaT«0v-U3>'a-fLll2 1 Srl^ffi 

[00 701 03 (b ) tc^iatc. z^*Jn-y 
^2 0cO±fc:i^'j3>-S-fbiK2 ISrtrt-LTHf Oj 

2 2 t:mi.MC V DaS-fflV^xm-Ti. . 

0!lxtfHf-t-butoxide im.^t LT^Sl/S^UH^ 
•4'fciJt^-C««ia;eES:6 5 O'Ctig^LTCVD^SrH 
5rr2.::i:{cJ:'3*$6. 0 nmSjKcOH f O2 K2 2 
SriftSfS. >'II3>'^2 0 (lEiltcJii^ 

Voymim2 1 ) i:Hf O2 ]K2 2i:£0fBlfc, 

0. >-i;:3>'S«2 0(ci3{t'S.Hf 02 m22t<owm 

(b) (C^-TidtC, yN^-'fAv'U^-h (Hf S i 
,Oy {{iLx + y = l« x>0. y>0) ) JS2 3*<^^^ 
^WtJg^SnS. ta6-:>T. 03 (b) C^fXgTH 

f O2 K2 2$:J^*t;t^^T\ >-U3>'a«2 0±t3 

i^oa>'m.{tm2ii:irLx. Hfs 1,0,^23 
az/Hf02 1^2 2*<ae$tut2S^jt*^^tTv^ 

X'hh, Hf O2 K2 2a^^B^^*2 2aSr:rr 
■& ^JSh^b«-C-S) i. LT . H f S i , 0,ii 2 3 (i— 

1007 11 i^. Hf O2 )^2 20Jt«(33!>7tot(i, 

XW<M^: 5 0 OmL/roin (S^fl^/t^) , ^m:^:^^^ 5 
OmL/min {Wm^) i: -eix-eil-^tc UT«iaNfS2r 

[00721 ti-^-e, ll2<OSIIte31^SStCt3V^T«, H 
f02 JK2 2$r6 5 0X:i:^-^aJt«^Wl«VviaSt'?B«U 
T>«^l>Jti^. Hf M2 2tc;t>{t5^^B°Btit^2 2a 

tf, H f O2 M2 2{CiDttl.^*SB^af4-f?2 2 ac7)^« 

IS 1 tfonsfej^sstcfci^-c 3 1 ox^x-m^^ixTzm 1 

COM f O2 SI 2 (CtJtt&^^B^B©-^ 1 2 aO^S <* 0 

(01 (b) #.^) . 
[00731 M3!l;<r>^#H^4«tct5<'^T0!!I;l{f 9 

0 o'coiaST'Ci' y 3 >'a«2 0 cm txiSjar— — 



;^$r6os^ra^T^v^, -e-fttci 0 h f 02 K2 2c7)^-& 

;HcJ:oT. 03 (c ) Kr^iptc. Hf Oj K2 2 

CiJftS#MB^Bf4#2 2 a |5i±<7)^^|iltS^j^i (03 
(b) #Bg) i:lt/<r$«5.K:tfc*:-rS. Kr 

a<OSiaT--;P^Hf O2 ffi2 2tCt}ft^^^afii 
11^2 2 aP±<7)^fg(45 0 ninSr@x.S^;if^^V\ 
[00741 ^ZX\ mz^ 03(d) iZJf^-tX o IZ. 
y- h^ifiSOn mgSiaToy- hmS242rHfO 
2 ffi2 2<0±tCJg«-r«>. cmtCiD. H f O2 ffi2 2 
{Zii\ih-tr- MIS2 4<0™c^^^*2 2 a*5» 
4U^v^J:dfc:-e#S (KSgfcJiHfOi K2 2fcJ3ft 
S y- h«® 2 4 OT{S!!tc^^B^H8i* 2 2a i^Eth 

Lxi^m:th^m^(Dmm^^^-yi:m.m-t^ t 

[00751 liih^zmmLfciX 0 fci. m2(Dmtmmiz 
at, i^o^>m^2o<o±tz, ^i^aiiissr 
HfOz m2 2ihish-^y-hi^mmtLxmmLt: 

Hf O2 )^2 2tC*fU-Cl^a (lgiar--;U) 2r 
^T^oT. Hf O2 )K2 2tCt}»t-&^MH^Be[|fL2 2a|a| 
±iOrBlPS2:, Hf02 ^^2 2±(r>y-hmM2 4^y- 

h^X*)i>:k^<-rh, ^<^m, HfOj m22izii 

ft i. y- h «@ 2 4 iOT{ai{=:#i£-r s ^^b^^h^ 22a 

HfOz ll2 24'tc4fet.Sii:^R6jt'C#4. ^^fisWJc 
(4, Hf02 )M2 2<0^^H^H*i^2 2a{Ct3JtS5-y F 

^«giE*i^t-i>ii:. XtiHfOz ffi2 24'T'^^$ix 
/c«^ttXFfi|SI±*^#S£a^#2 2 a4::rt-LTo:S:*ir) 

x\ mt<tmeomm^^t:mi.i>ms(om^ti^mmi: 

$-^hzt^j:<. y-hu-::^n^i:miLxmmmjj 
[00761 t.fz, %2(r)WmmzXh):. , 

jtiOHf O2 M2 2(zji^L-CSsar--;PSr^t^:a^ 

y>, f O2 M2 2 Sr*-r&high-kM<OL S I tSJtr 
f*tcffl'<7«7)gi3yig|7!,tfx=5r;bixSls!*<OLS I i^rn-b 



1 
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[00 7 7] pSa. ll2<0llS£JgSlfe:feV^T. Hf 

2 2i,z1ciLX^iSiT--fUi:fi^j:dZk.izX*)^ HfO 

feSaS) Sr. Hf Oj SSi2 2±(0-y-hmB24(r>y 

r--/P^fflV^T. Hf Oj M2 2<0^a-9-^Xeiif£ 

y-hmSi2 4<oy-hBgfllJ:0t;*:^<UTtJ: 
V^. Zffy^. H f 02K2 2tCfc»tSy-h^24 
cOTfflltcffiEf «.^ieB^B«S[^2 2 a^J: 0-JS<5«-C# 

[00 781 m2<O||*60«tCt3V^T, Hf O2 

[00 7 9] tfz. ^2crmtmmi.z)i\,^x . y-hm. 

[00 80] tfz, ||2c7)|ltSJB«l-*iV->T. ^iSS^ 
iSriS-r'5.^iSK-fb?^!lJ!i^y-b^Ki: LXm^'^fzMO 

TV— hwm {mnmi,zmmt Lxmm-th:f3m^<^m 

i.. 

[0081] ( S 2 <0|li6J^®<^)^^ ) OT, 2|s:5&B-H 

<7)ig 2 (ommmffy^mizi^^^^i¥mmRT/^<^ 
mvssb Lx^smimi:m\'^t:yiosF ET imb ux 

[00 82] ii!5, IS2CD|IMJ^SS«0^«?!I*^B2<0^ 



B^afi^|5l±<7)S{l$-y- •? < Lit. -eixtc 
itLT. ||2<0|IMJ^®<OS3^p«fc:i3V^Ta. high-ky 

^3^i:^<. mfefB^SS-fk:!B5«lciJ{tsy-bmSI 
10083] 04 (a)~(c) tt:*:56HJ<0|g2<0||]te 

[0084 ] 04 (a) tCS^-Tidtc;. 

SrS'Sro. v'U3>'S«3 0Kj^UT. 

- 1 mm.\>zX^m^b . ^7 >y ISICJ: S-fk^K-ftKK? 

\,Z^\^xmt\i7 0 O-CeOiaSTT-i^'J 3>'a«3 Ok: 
^^L•C2 0#W^aSr^T=5^■^•C. l^^)ri>WSL3 0 
it. S 1 nmg^WTOv'U 3>'M^bK3 1 Srlfffl 

3 ^^^tiK 3 1 S RB O ^< JgJS-rS C: i: L 

[0085] iJcK:. 04 (b) fc5rrJ:3tc. i^'Ja:^ 
S«3 0O±Cv-U 3:^g-fhK3 iSrtrt-LTHf Oj IK 

3 2i:3i\^^"^>--v/l^&^^-th. Mi^liZii^ mi.^i 
mm^S^i: S 0 0—7 0 OXMJ&izWlMl^X . 1 O"'— 
1 0-8Pag;S<7)ttffi4lt®T'MBE (molecular beam e 

Pitaxy:i»-^xtr^'df>'-) ^SrWrSitt-J: 0 
li:$6. OnmgJKcOHfOz IK 3 2 SrltS-T S . Z(D 
b^. i^0:3y^30 {jE1lHzlii^Vay&H:M3 

1 ) tHf O2 m32b(0^iZ. -ZitOi^V^y^S 
OtCtJJtSHfOj J13 2t<50|^Mt. MBE&<0^fiS 
twgaf Slf^ffi^JStCieHL-C. 04 (b) C5^J:3 

(C, >'N7-'>i>.v-Uy-h (Hf S i.Oy ({ILx + y 
= 1. x>0, y>0) ) m3 3ifit£ifmiZJ&&^tl 
i.. 04 (b) t^^-rxSTHfOj BI3 2S: 

LfzmAX\ 'J 3 3 0 ±izlii^ V 3 yM-ft 

K31$:tA-LT, Hf S i,0,® 3 SSt/^H f Oj K3 

2*^'aii$ix;t2Ji«3t**4tTV'>a. c:<02ii«3t 

02 ^3 2{5miS^Bii-cfc«.otcs*Lt:, Hf si,o, 

s 3 3 ti~mz$}^^anmx'if>i> . 
[0086] mz. 04 ( c ) iz^ioiz^ mtas 

-^b:^'>^'^^J:0^■S.y-^«fiS3 4^:Hf O2 M3 2C7) 

±(cjg«^&. 05^(i«B&u-cv^^»j!^, y-h 

>'S«3 0 iz^ V-xmi^Z/ H W-f i^^lSt 
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[0087] a±(zm.BMLtijio(c. m2<omimmeo 

e^^xA-yi'^^S-ii-^t^, Hf o, fSk3 2<o±.izy- 

S hm«S 3 4 <OT{fflk:feflf4»*«fiPitr 6 ^ i: 36«=5r 
ffi3 2 $-J^^-C# i.cOf. Hf O2 K3 2t*'fc:, ^^ffi 

z<r>fzib^ ^i}^^^7)®i^yt;high-k^r'-^le^M*^'^#^> 

[0088J m2crmtmm<omBmizi:?>t. 
[0 0 89] tfi.. m2<r)mw&m<7>smmizj:ht. 

#ISaflijt<^H f Oj JK3 2«:*^€.high-kM«0W^ 
<i^^B^B«hi gh-k)K i: it^X ^tiX v> ?> , U - «8iE 
ij^:kmziSM^ttfz. fl|JtWtct,S^fc:t^il=5:hi«h 

[00901 iJt. ll2OllSfi»®«0^J^fifyt;:i S t , 

HfOj ]K3 2?rMBE&SrfflV%TJg«-r'S3ti'>, 

B^B^8itSr^■rS H f O2 M3 2 tr5!lllc:?^^T'# S , 

[ 0 0 9 1 ] m2<ommBm^<^^mizt5\.^x , h 

f O2 ms 2t:MBEmi:m^^Xm^Lfzi}^, ZtHZit 
tX . m^fafliiSSr^-r S H f O2 1^5: Jgfi£T-^ ^ fBwO 
X tf ^ dr A' S: ffl V <) |Bl«<0$!)m*«» S 

[0092] i/iv m2<om^M<7ys^mizts\,^x . 

Ti?f-y-f H^t<«r;l'5-'^A^«03Sj7cai 
(3AS67nigatif3BS^jc^c7)jM*-Sr-^tr) . X<4, i^* 

t iV^. *(4c6<J{2{4, m^B^8^ji5rM-rS«lj§«*«0ffi 
c?3^iSe-fb!B5, fi^;ttfZr02 , A l203X«4La203 
^SrfflV'vTmi^B^BiiS: U 3 >-S«3 0±fc:xtr:J'df 

[00 9 31 *3t, |g2<7)||il^flS<?5^WCt5V%T, 
V^JtMOSFETSritlfei: LJt*«, C:f^t^RRi^i^•r, ^ 

mk^m^Wk>i \,x^\>^tz^^f^^^'^m'knWih lx 

[00 94] 



y'«-:<.*«high-kMtC±ti>ii:2rR6il:-CS'€». Z<^t:tf>. 

t^m&(7)mifzhish-mif^^htih(^x\ m^imco 

tifiX'^h. tti. #^B^B«X«#JSB^BJi5r*f Shigh 

(tZ i> ^mkhi gh-kJ^tS: ^X # & . 
[|2®c7)iSm:5rgiHB] 
[0 1 1 ( a ) ~ ( d ) {4*%Bjom 1 

[112 ] Jtsf^B^cO^ 1 tfOHMJ^.^fc^S-^^f^is^atfOgi 
^k:JJ^^zX'iXmA^tU■chigb-km^:^^MOS=ir^r 

[031 ( a ) ~ ( d ) ti:^^m<r>^2<r>mtmmi,zgh 

[04 ] ( a ) — ( c ) ii:$^^m<om2cr>mm&m<r>^ 

mmiz^h^^wmM<owmjj^<7i^jMi^-tmmm 
[05 1 ( a ) ~ ( d ) t±msm^ii^m<omM.:m 

<0«-XS Sr ^Bfi W0Tfc S . 
10 i^U^^^fi^ 

1 1 i^^jzi-ymkM 

1 2 mi<7)Hf 02 ii 

12a 

13 HfSi.OyS 

14 ^2<0Hf Oj € 
14 a ^^B^B^i^ 

1 5 IS3<0Hf O2 M 
15a ^SSb^b^II^ 

16 HfSijOyB 

17 mit^y^S'ji^^ 

2 0 X l> 3 >^ 

2 1 0 ^ y^ii^M 

2 2 H f O2 M 
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